H is father, S ir C harles Jam es Jackson, F .S .A ., was a b arrister, also a landow ner and art collector. H e was well know n as an au th o rity on E nglish silver and au th o r of books on th is subject: English goldsmiths and their m arks (1905) and Illustrated history o f the English plate (1911) . H is collection of silver is now at th e N atio n al M u seu m of W ales, Cardiff.
D erek and his tw in b ro th e r V ivian greatly adm ired th e ir father; alth ough they w ere only 14 w hen he died, D e re k 's life-long in terest in art p ro bably ow ed m uch to his fa th e r's influence. T h e m o th er, A da E lisa b eth, d au g h ter of S am uel O w en W illiam s, appears to have taken little p art in the education of the tw ins; she died w hen they w ere only 18. T h e only o th er child was th e ir sister D ap h n e w ho was 10 years older th an the tw ins and had little contact w ith them ; she died d u rin g W orld W ar I. T h e tw ins th u s grew up alm ost like o rphans, in conditions of m aterial w ealth and in su rro u n d in g s of cu ltu re and select taste, b u t apparently w ith little parental guidance. A fter th e ir fa th e r's death a guardian was in charge of the fam ily finances, and u p to the age of 30 D erek and Vivian Jackson dep en d ed on him for the incom e from the tru sts established by th e ir father.
In these conditions a close and lasting frien d sh ip and u n d erstan d in g developed betw een the tw ins. T h e y w ere very m uch like one another in looks and tem peram en t, and b o th becam e physicists. T h o u g h they stu died and w orked in different places, they often visited one another. It was in the first weeks of m y w ork at the C larendon L aboratory, w hen en tering our room , I was faced w ith the ex traordinary sight of D erek Jackson talking excitedly to w hat appeared to be his m irro r image, in gestures, voice and all, and th is-or at least one of th em was Vivian Jackson. H is u n tim e ly d e a th in a sleigh accid en t in 1936 m u st have b een a grave loss for D erek .
A fter his school days at R u g b y , D erek Jack so n w en t to C am b rid g e in 1923 as a S ch o lar o f T r in ity C ollege. H e o b ta in ed first class h o n o u rs in th e N a tu ra l S cience T rip o s in 1926, an d a B .A . in 1927. 270
Biographical Memoirs E a rly research w ork, 1927-33 D erek Jack so n m u s t have d ev elo p ed h is m a rk e d in te re st in sp ec tro sco p y early in his u n d e rg ra d u a te days if n o t b efo re. A sto ry c u rre n t in O x ford an d o b v io u sly o rig in atin g fro m h im se lf tells o f th e ir g u ard ia n offering to release som e m o n ey for b u y in g a C h ristm a s p re se n t of th e ir ow n choice fo r th e Jack so n tw ins; th ey asked fo r a sp ectro g ra p h . T h is story tallies w ith th e u n d o u b te d fact th a t in 1927 an excellent H ilg er au to co llim atin g sp e c tro g ra p h o f focal len g th 3 m e tre s ap p ea red in th e C la re n d o n L a b o ra to ry , to g e th e r w ith D e re k Jack so n him self. T h e in s tru m e n t is d escrib e d in Ja c k so n 's first p u b lic a tio n an d w as u sed by h im all his life, first at O x fo rd , la ter in P aris.
J a c k so n 's su p erv iso r at C a m b rid g e -tu to r, in th e O x fo rd term in o lo g y -h ad b een H . W . B. S k in n er, an d he p ro b a b ly h elp ed to stim u late his in te re st in sp ectro sco p y . A t th a t tim e S k in n e r w o rk ed on Z eem an effects in th e ex trem ely stro n g m ag n etic fields th e n p ro d u c e d in C am b rid g e by th e K ap itza m e th o d o f sh o rt-c irc u itin g a g e n e ra to r th ro u g h a coil; he later b ecam e w ell k n o w n fo r his w o rk in X -ra y sp ectro sco p y . Jack so n spoke of h im w ith w arm ap p rec iatio n .
A fter th e final e x am in atio n he w as offered th e o p p o rtu n ity of research w ork in n u clear p h y sics at th e C av en d ish L ab o ra to ry , on a p ro b lem chosen by L o rd R u th e rfo rd . Jack so n , how ever, w an ted to w ork on a su b ject chosen by h im self, in th e new field o f h y p erfin e s tru c tu re of atom ic sp ectral lines. W h e n he h a p p e n e d to m e et P ro fesso r F . A. L in d e m a n n an d talk ed to h im a b o u t his p ro b lem s, th e la tte r offered h im space an d w o rk in g facilities at th e C la re n d o n L a b o ra to ry as a research s tu d e n t. H e gladly accep ted th is offer an d sta rte d w ork w ith o u t delay, h im se lf p ro v id in g all th e optical e q u ip m e n t n eed ed , in c lu d in g th e large sp e c tro g ra p h m e n tio n ed .
B efore th is tim e, th e C la ren d o n L a b o ra to ry h ad a very b rie f h isto ry in sp ectroscopy . In th e years 1919-23, S ir T h o m a s M e rto n , F .R .S ., h ad m ade m e asu re m en ts of th e m o lecu lar s p e c tru m o f h y d ro g en an d of th e fine s tru c tu re o f th e ato m ic B alm er lines; he also co n firm ed th e existence of isotope effects fo u n d b y A ro n b erg , by co m p arin g w avelengths o f lead fro m radioactive sources w ith th o se fro m o rd in a ry lead. S oon after M e rto n had b een given th e title o f P ro fesso r of S p ectro sco p y by O x fo rd U n iv ersity , he tra n sfe rre d his resid en ce an d his p riv ately ow ned sp ec troscopic e q u ip m e n t to his ow n la b o ra to ry an d estate in H erefo rd sh ire.
H e th u s vacated a large room at the C laren d o n L ab o rato ry , th o u g h n o t im m ediately his professorship. P rofessor L in d e m a n n 's offer of su b stan tial space and research facilities to Jackson, th en a m an of 21, sh o rtly after his F inals exam ination, shows th a t he m u st have been strongly im pressed by him . W h en Jackson was later asked how his m ove to O xford h ad com e ab o u t he answ ered: 'O xford b o u g h t m e, ju s t as you m ig h t b u y a pro m isin g yearlin g ', a concise and apt d escription of th e deal.
E ver since his ap p o in tm en t to D r L e e 's chair of E x p erim en tal P h il osophy at O xford after the en d of W o rld W ar I, L in d em an n had aim ed at b u ild in g up a Physics D e p a rtm e n t w ith research and teaching of a stan d ard and size w orth y of a great un iv ersity , and com parable w ith the C avendish L ab o rato ry at C am bridge. T h o u g h considerable advances had been m ade in this uphill task by th a t tim e, it can safely be said th a t the appearance of D . A. Jackson in th e C laren d o n L ab o rato ry in 1927 proved to be an im p o rtan t step fo rw ard tow ards th is aim . P rofessor L in d em an n m ay have felt this as early as A u g u st 1928 w hen he com m unicated Jackson's first p ap er to th e Royal Society for publication.
F o r an assessm ent of th e value of this w ork, it is necessary to look at the state of the experim ental tech n iq u es and of th e theoretical know ledge at th a t tim e. A n u m b e r of n arro w spectral stru ctu re s h ad been rep o rted w hich could not be accounted for in th e schem e of q u an tu m n u m b ers of th e atom ic electrons. Som e of these rep resen ted genuine energy d if ferences w ith in th e atom , o th ers arose from slight differences in the energy levels of different isotopes; also self-reversal in light sources was often m istaken for d oub let stru ctu re. It was an in terestin g b u t som ew hat confused situation. In 1924, before the discovery of the electron spin, W . Pauli had suggested angular m o m en ta and m agnetic m om ents of nuclei as a possible cause of hyperfine stru ctu res. T h e analysis of unusually large hyperfine stru ctu re s in lines of b ism u th (1927) and of th eir Zeem an effects in stro n g fields (1928) by Back and G o u d sm it had strikingly d em onstrated the m agnetic in teraction betw een nuclear spin and electrons as the d o m in an t cause of hyperfine stru ctu re and had shown th e way to determ ine th e nu clear spin q u an tu m n u m b e r I. H ow ever, the task of finding the value of the m agnetic m o m en t of a nucleus from the w idth of the hyperfine sp littin g rem ained as a difficult problem , since it required a know ledge of the in tern al m agnetic field stren g th H 0y due to the orbital m otions and spins of the electrons, acting on the nucleus. Any attem p t at calculating H 0 had to be confined to atom ic states th at can be roughly described as being due to one electron m oving in a central force field. T h e m ethods of q u an tu m m echanics were, from about 1926 on, beginning to be applied to atom ic stru ctu re, b u t to hyperfine stru ctu re not until 1930. Sem i-classical theories based on the correspondence principle were not applicable to s-states (/ = 0) w hich generally show the largest structures.
Jackson's attem p t to tackle the task of d eterm in in g nuclear m agnetic m om ents as his first spectroscopic research was certainly am bitious. T h e choice of Cs, a single-isotope alkali w ith a w ide hyperfine stru ctu re was well ju d g ed , and so was th e choice of an etalon for spectral resolution and of a radiofrequency discharge as a light source. In this way, the hyperfine splitting of the low est p -state could be estim ated, th o u g h th e stru ctu re was not actually resolved. T h e fact th a t th e value of I was n o t know n, and also the poor optical p erform ance of chem ically deposited silver films, caused the estim ate of the w id th of sp littin g to be rath e r inaccurate. Jack so n 's sem i-classical fo rm ula is based on th e fact th a t h y p erfine and ordinary d o u b le t-sp littin g b o th contain th e sam e factor (ljr) and th e ir ratio is pro p o rtio n al to 1/Z eff. Jack so n 's form ula can well be regarded as th e p recu rso r of the wavem echanical form ulas for states of / > 0, and his p ap er ( 1) as the first d eterm in atio n of a nu clear m agnetic m o m en t by spectroscopic m eans. T h e experim ental value of ab o u t 1 n u clear m agneton was only an estim ate, b u t of in terest at th a t tim e, in view of th e alm ost com plete lack of know ledge of nuclear m agnetic m o m en ts and th e ir origins. In fact, results of his later m easu rem en ts su b stitu ted in his form ula, gave a value only little below th e now accepted one of 2.58.
T h is fu rth e r w ork on caesium (12), done w ith m u ch im proved techniques, was taken up by Jackson a few years later w hen the q u an tu m m echanical ap proxim ation form ulae had becom e available. T h e n uclear spin of caesium had by th en also been d eterm in ed . W hile in his first w ork he had to use optical tran sitio n s from the h ig h er S-levels (m ainly 8 2S±.) to the low est P-level 62P a,3 /2, im proved in frared plates and b etter silver coatings of th e etalon plates now allow ed th e analysis of the in frared resonance lines. H e was th u s able to resolve th e stru ctu re s fully and to im prove on his earlier value for the nu clear m agnetic m om ent, p a rtic u larly by using the results for the g ro u n d level 6S^.
F ro m abo u t 1930 on, experim ental and theoretical w ork on hyperfine stru ctu re in atom ic spectra had sp read considerably. T h is was greatly helped by the in tro d u ctio n of a light source w hich allow ed the spectra of a w ide range of non-volatile elem ents to be excited conveniently and at com paratively low tem p eratu res: H . S chuler, a pupil of F. P asch en 's, had given a m odified form to the Paschen hollow -cathode discharge tube, allow ing the cathode to be cooled by im m ersion in w ater or liquid air. T h e D o p p ler w idth could th u s be reduced considerably, at least for very small c u rren t density. Jackson was natu rally in terested in these develop m ents and visited S chuler at his laboratory attached to th e O bservatory in P otsdam . He said th at he specially learnt G erm an for this purpose, a language he certainly could speak well w hen I first m et him . F o r his own research w ork, how ever, Jackson co n tin u ed to use the sim ple form of capillary discharge tu b e excited by radio -freq u en cy oscillations, w ith ex ternal electrodes; the discharge was carried by H e, N e or A r and the den-sity of th e m etal atom s was co n tro lled by the satu ratio n p ressu re at the p o in t of low est te m p eratu re. T h o u g h th e capillary was cooled only by an air cu rren t, th e effective D o p p ler te m p eratu re in the positive colum n used in this source was som etim es alm ost as low as th a t in a S ch u ler tu b e using a cathode glow. It p ro v ed satisfactory for th e w ork on ru b id iu m (9) in w hich th e hyperfine stru c tu re s of b o th isotopes w ere well resolved for th e g ro u n d state in th e resonance lines.
T h e sam e m eth o d of excitation was fo u n d to be suitable for alkaline earth elem ents w hich form volatile trich lo rid es, and a sm all ad m ix tu re of these to the noble gas discharge resu lted in satisfactory em ission of the atom ic spectra of G a, In and T l. A t low -energy excitation, m ost of th e lines observed belong to th e sim ple spectra due to the excitation of the electron 4p, 5p, 6p respectively w hich can be regarded as m oving in the central field of th e core in clu d in g th e subshell 4 s2, 5s2 or 6s2 of the elem ents G a, In and T l. T h o u g h th e g ro u n d state is a P state, these spectra are sufficiently alkali-like to allow the approxim ate derivation of the nuclear m agnetic m o m en t fro m th e observed hyperfine splittings. T h u s, by 1934, Jackson had m ade valuable co n trib u tio n s to th e know l edge of hyperfine stru ctu re s, n u clear spins and m agnetic m om ents of alkali and alkaline earth elem ents.
In 1932 he had been given th e O xford M .A ., by in co rp o ratio n at Balliol College, and in 1935 he received th e degree of D .S c. of O xford U niversity. H e appears to have m ade h ard ly any use of his connection w ith the College.
In 1934 he was m ade a U n iv ersity L e c tu re r in S pectroscopy, and in 1947 P rofessor of Spectroscopy, in succession to S ir T h o m as M erto n . B oth these positions w ere u n p aid , b u t he took his duties seriously and regularly gave courses of lectures on atom ic spectroscopy at the C lar en don L aboratory. T h e y w ere well atten d ed and, in his lively way, he conveyed to his audience a feeling of science in th e m aking. Even as early as 1928 he had started iectu rin g at O xford, and he rem em bered th a t Jam es G riffiths, later Fellow and finally P resid en t of M agdalen College, had been in his audience. G riffiths becam e Jack so n 's best friend at O xford, and the tw o could often be seen w alking to the M itre at lunch tim e.
L ater research work, 1933-40
A substantial increase of activity at the C larendon L ab o rato ry occurred as the result of H itle r's take-over of pow er in G erm any in 1933. A m ong those forced to leave G erm an y th ere w ere nu m ero u s physicists, and P rofessor L in d em an n was very active in helping several of them to come to E ngland. As early as 1930 he had planned to introduce research on lo w -tem perature physics at the C larendon L aboratory, and in 1933 he invited Professor F. Sim on, an established au th o rity in this field, to come to O xford, to g eth er w ith N . K u rti, K . M en d elsso h n and H . L o n d o n (see K u rti, 1958) . H e also w ent to G o ttin g en to visit P rofessor Jam es F ran ck w hom he knew well from earlier days in B erlin. It was in F ra n c k 's house th at L in d em an n p ro p o sed to m e th a t I sh o u ld com e to O xford on a tem p o rary research g ran t and jo in D . A. Jackson in the spectroscopy w ork at the C laren d o n L ab o rato ry , an offer I was only too glad to accept. Jackson had agreed b efo reh an d to th is change of his o n e-m an team to a group of tw o.
I knew Jack so n 's p u b lish ed w ork an d also knew th a t he was rich enough to pay for the spectroscopic eq u ip m e n t at th e lab o rato ry , b u t we had never m et, and I knew n o th in g ab o u t h im personally u n til m y wife and I m oved to O xford in A u g u st 1933. 'T h e P ro f.', as L in d em an n was called at th e laboratory, h ap p en ed to be away th e n b u t h ad specially arranged for one of th e m ore senior p hysicists to see m e before I w ould m eet Jackson him self, so th a t he could tell m e a little ab o u t him . T h is was m eant to p rep are and reassure m e b u t u n fo rtu n ately it h ad th e opposite effect. T h e p ro sp ect of w orking w ith som eone lively and u n u su al, keen on riding and fo x -h u n tin g , ra th e r o u tsp o k en or even excitable; all th is m ig h t be all right, b u t phrases like 'alm ost a fascist', 'frien d of M o sley ' sou n d ed rath e r alarm ing to som eone ju s t escaped from H itle r's G erm an y . N ex t day w hen I m et Jackson, m y w orries soon vanished. H e was m ost courteous and considerate, and we soon got involved in an in terestin g , am icable discussion of th e w ork p lan n ed , a discussion help ed by his know ledge of G erm an w here m y E nglish vocabulary failed m e. In fact he was alm ost as keen on im p ro v in g his G erm an as I was on im p ro v in g m y E nglish.
O u r com m on scientific in terests and o u r co m m itm en t to atom ic physics and spectroscopy could certainly form a so u n d basis for jo in t w ork, b u t a co n tin u ed , fru itfu l collaboration also req u ire d an ap p ro p riate personal relatio n sh ip to be established, and th ere was no d o u b t th a t Jackson and I w ere very different in b ack g ro u n d , tem p eram en t and life style. Jack so n 's stro n g feeling of in d ep en d en ce h ad been en hanced d u rin g his u p b rin g in g by the sense of pow er th a t m oney gives, and even in his developm en t as a physicist he was largely self-taught: he had never done any research u n d e r or w ith anyone and p ro b ab ly h ad h ard ly ever been co n trad icted by anyone of his age. It was th u s n o t obvious th a t we w ould be able to establish a personal relatio n sh ip on an equal level, w here each had to learn from the o th er and h ad to be criticized by th e o th er w hen necessary. In fact, a m in o r crisis developed q u ite early on, w ith lively, plain speaking on b o th sides, in tw o languages. T h is, how ever, was soon settled and appeared to have cleared th e air. It led to six years of harm onious and h appy collaboration, ended by the o utbreak of w ar and, after it, to a m ore d istan t b u t lasting relation of m u tu al confidence and friendship.
W henever o u r experim ental w ork was p roceeding well, we w ould have sequences of long, jo in t w orking days, som etim es w ith all th e excitem ent caused by a new ly resolved hyperfine stru c tu re o r any o th e r success; tim e of the day or meal tim es th en becam e of secondary im p o rtan ce. D u rin g such periods, o u r w ork assum ed first p rio rity for Jackson, and attendance at race m eetings, fo x -h u n ts o r d in n e r p arties was called off by telephone, often to the dism ay of his frien d s or his wife. All these o th e r involvem ents and in terests did, how ever, claim th eir ap p ro p ria te share of his tim e, and th e re w ere perio d s o f days or weeks w hen Jackson w ould n o t com e to the lab o rato ry at all. T h e re w ere seasons for fo x -h u n tin g , for atten d in g im p o rta n t race m eetings and especially for steeplechases w here he w ould ride his ow n horses. H is skill and darin g in rid in g has gone on record by his successes in the G ra n d N ational in w hich he rode th ree tim es. In 1935 his horse, P rincess M ir, fell at B echer's Brook second tim e, in a race at w hich only fo u r horses finished the course. In 1947 his horse T u ly ra fell again in th e second ro u n d , and in 1948 th e sam e horse refused at th e last fence b u t one, w hile it was lying second. T h e skill of falling w ith o u t g ettin g h u rt is obviously as im p o rtan t at this kind of race as the skill of riding, and he m u st have been very good at bo th.
T h e com bination of h o rse-racin g and science, to g e th er w ith a social life in artistic and aristocratic circles, and w ith the p art-o w n ersh ip of the N ew s o f the W orld had inevitably created a pu b lic im age of Jackson, and m any stories ab o u t him circulated. O ne of these, from his earlier days and based on good au th o rity , tells o f a race in S andow n P ark w here he was sent for by the stew ards and fined £ 1 0 for rough riding. H e p u t his hand in his breeches pocket, pu lled o u t a £100 n o te and asked for th e change.
Even later in life, w hen he no longer rode his ow n horses, he kept his keen interest in th e ir successes and w ould telep h o n e from w herever he happened to be to find o ut ab o u t th e resu lt of a race. A t an international conference in F rance, a speaker w ho had ju s t ended his com m unication by saying 'this w ork has been su p p o rted by th e U .S . N av y ' was followed by Jackson w ho finished his talk by statin g 'this w ork has been su p p o rted by m y h o rse'. O ne knew it had ju s t w on a race.
T h e re are o th er stories, how ever, w hose origin and tru th are less certain and w hich m igh t even have been invented by Jackson him self; this could apply to the occasion w hen he was supposed to have pulled the com m unication cord in a train because he could n ot find a first class co rner seat. H e certainly liked to tell stories ju s t to am use people. A t the R ydberg centennial conference at L u n d in 1954, ju s t arrived from the Island of B ornholm w here he had hoped to observe a total eclipse of the sun w hich, how ever, was covered by clouds, he solem nly told his colleagues how the silence of th e eclipse was sh attered by gunshots: the suicides of the astronom ers from East G erm an y not daring to retu rn hom e w ith o u t results.
W o rth m entioning as typical of Jack so n 's repartee is a story th at circulated d u rin g th e w ar w hen in th e R .A .F . he was flying in a n ig h t fighter. W hen asked how m ay planes he had shot dow n, he answ ered 'three and a half' and, w hen questioned about the half; 'O h, this was ju st one of our ow n'. Jackson's quick w it and g o o d -n atu red h u m o u r invariably m ade him good com pany and few people, except th e very pom pous, w ould m in d being teased by him . H e certainly m ade m ore friends th an enem ies, and this applies over the w ide range of activities, social g roups and countries form ing the background of his life.
A t the prew ar C larendon L ab o rato ry at tea break, th e g athering of a heterogeneous group of serious, intelligent b u t q u iet scientists was livened up w henever D erek Jackson jo in ed it. A sentence from a letter by A ir V ice-M arshal E. D . C rew to The Times, after Jack so n 's death, is typical of a n u m b e r of sim ilar ones b ro u g h t to m y notice: 'Intensely intolerant of the second-rate-and som etim es sim ply am usingly and outrageously in to leran t-he was a generous, w itty and enjoyable com panion, w ho will be rem em bered w ith adm iratio n and affection.'
As a personal friend w ho had know n Jackson already as a young m an, the D uke of D evonshire w rote to the E d ito r of The Times in an u n p u b lish ed letter: 'H e was a m an of enorm ous charm and intense vitality, so w herever he w ent those w ho w ere w ith h im becam e m ore alive and m ore aware of the jo y of living. In the same year Jackson m arried th e H on. Pam ela M itfo rd , one of the daughters of L o rd R edesdale. T h is m ade h im a b ro th er-in -law of L ady M osley; he had m et Sir O sw ald M osley in 1932, and it was this new fam ily connection th a t gave rise to. press com m ents on Jackson as a 'follow er of O sw ald M osley'. I do n o t th in k he has ever been a follow er of anyone, and I have never discovered an inclination tow ards fascism in him . H is political views and feelings w ere conservative and strongly held; he was fiercely opposed to socialist and egalitarian ideologies.
In a political or scientific arg u m en t his first, spontaneous reaction tended to be strong and could sound q uite aggressive, b u t it was generally followed by second th o u g h ts and a fair and balanced discussion.
F ro m 1936 until 1947 D erek and Pam ela Jackson lived at R ignell H ouse not far from O xford, in beautiful, ru ral su rro u n d in g s. It was an attractive, spacious house w here visitors found com fort w ith o u t any show of w ealth, and also pictures and o th er objects of beauty, and w here the attentive friendliness of host and hostess soon m ade them feel at hom e. T h ey both appeared qu ite integrated w ith th e village people, and th e ir in terest in fo x-hunting obviously helped to b rin g this about. Even am ong O xford U niversity dons the social effects of this com m on in terest in h u n tin g could som etim es be observed in those days. A n ot uncom m on visitor to the spectroscopy room at the C larendon L ab o rato ry was Professor J. S. E. T o w n sen d . H e cam e to talk, n o t about physics b u t ab out fox-hunting to Jackson who, how ever, was less in terested in such inevitably long discussions and ten d ed to avoid them ; this som etim es left m e to receive and talk to the d isappointed P rofessor T o w nsend.
Jackson's periodic absences from the laboratory fitted well in w ith m y own plans of theoretical and experim ental w ork in the field of pressure broadening, a subject th at did n ot specially in terest him at th a t tim e. T h u s, while we w ere jo in tly developing m ethods of m aking spectral lines as sharp as possible, I was engaged in artificially broad en in g them . A substantial increase of spectroscopic equ ip m ent, all provided now by a special spectroscopy fund endow ed by Jackson, soon allowed different lines of experim ental research to be p u rsu ed concurrently.
D u rin g the earlier years of his research, Jackson had experim ented w ith the three classical types of high resolution spectroscopes: the L u m m er plate, the reflection echelon and the etalon of F ab ry and P erot, and he had com e to realize the great potential of the etalon. Its w eakness, how ever, lay in the poor perform ance of th e partially reflecting m etal films available at th at tim e. T h ese w ere chem ically deposited silver films for the visible p art of the spectrum , w hile for th e violet and near ultraviolet one could send the etalon plates to a laboratory of the I.G . F arb en com pany in G erm any w here they w ere coated w ith a som ew hat m ysterious 'H ochheim alloy'. It probably consisted sim ply of p u re alum inium , deposited by m eans of evaporation in a high vacuum . T h e great advantages of this evaporation technique for coating etalon plates w ith films of Ag and A1 soon becam e obvious and helped to establish the F abry-P erot etalon as th e m ost pow erful in stru m en t of high resolution spectroscopy from the infrared to the near ultraviolet. A vacuum evaporation cham ber was therefore co n stru cted at the C larendon L ab o ra tory; it allowed the deposition of films of Ag, A1 and o th er m etals, of optically controlled thickness, chosen for the ap propriate w avelength range and other conditions of any particu lar experim ent.
T h e study of very fine stru ctu res in atom ic spectra is, how ever, lim ited not only by the instrum ental resolving pow er b u t also by the intrinsic spectral w idth of the light em itted or absorbed by the atom in any single spectral line. In optical spectra, the m ost im p o rtan t cause of this line w idth is the D oppler effect due to the statistical d istrib u tio n of the speeds and directions of m otions of the atom s. T h e reduction of the speeds by cooling of the source is an easy b u t very lim ited m eans of reducing the D o p p ler w idth. T h e restrictio n of the angular spread of atom ic m otions recom m ended itself as a m ore pow erful m ethod. Since th e experim ents of D u noyer in 1911, atom ic beam s had been used in several experim ents such as th a t of S tern and G erlach. T h e n u m b e r density in a highly collim ated beam is, how ever, so sm all th a t spectroscopic observation at rig h t angles to th e beam appeared difficult except for strong in teraction betw een atom and radiation field. T h is co ndition is fulfilled in som e absorption lines from the g ro u n d state such as th e resonance lines of alkali atom s, w ith /-v a lu e s close to 1. T h e first to have tried th e m eth o d of light absorption in an atom ic beam was ap p aren tly N . A. Bogros. H e observed absorption of the red resonance lines of L i b u t was n o t able to resolve any hyperfine stru ctu re. T h e only o th er alkali for w hich no hyperfine stru c tu re in the resonance lines h ad been know n was po tassiu m w hich Jackson and I th erefore chose for try in g o u t the m eth o d of spectroscopy by absorptio n in atom ic beam s.
T h e w avelengths of th e resonance lines of K (769.9 and 766.4 nm ) are beyond the range of visibility b u t w ith in the range of sensitized p h o to graphic plates. A n etalon of fixed spacing of 10 cm h ap p en ed to be available; it was of peculiar design, w ith tw o m assive spacers m ade of fused silica and held to th e plates m erely by optical contact. It was of su rp risin g robustness: w hile the ch ip p ed corners and edges testified to som e rough trea tm e n t, the fringes w ere still perfect. T h o u g h th e spacing was too large, th u s causing overlap of orders, it could be used and we soon had an exposure show ing a well resolved d o u b let due to the hyperfine stru c tu re of the g ro u n d level of p otassium , indicating th e usefulness of the m ethod.
A fter the first m ainly qualitative success it was necessary to refine the tech n iq u e and to explore the range of the m eth o d by applying it to o th er elem ents. A dvantages of the ab so rp tio n m eth o d are its sim plicity and the great lum inosity due to the fact th a t th e light com es d irectly from the prim ary source consisting of an o rdinary, b rig h t discharge tu b e, eith er of the high frequency type Jackson had used before or a hollow cathode tube. A draw back is th e restrictio n to ab so rp tio n lines from the g ro u n d state. T h e w id th of th e ab so rp tio n lines, m ainly due to D o p p ler effect, could be adjusted by the collim ation ratio of the atom ic beam -the range of angles-and values betw een yg and w ere m ostly used. F o r small values of this ratio, irnplying low p article densities, and for lines of small stren g th or those due to rare isotopes, the light beam was m ade to pass th ro u g h several atom ic beam s in succession.
F o r the th ree lightest alkali atom s, Li, N a, K , the large D o p p ler w id th in o rd in ary light sources m ade the application of th e atom ic beam m ethod m ost rew arding. T h e nuclear spin q u a n tu m n u m b e r I could be d e te r m ined eith er from the in ten sity ratio of th e hyperfine com ponents or by resolving the hyperfine stru c tu re of the Z eem an p attern . T h e first of these m ethods tends to be unreliable for larger values of I, especially in absorption spectra. Both m ethods w ere used for Li, N a and K and gave correct results. In K , hyperfine stru ctu re could also be m easured in the isotope 41, of 7% abundance.
In N a, the fairly large hyperfine stru ctu re and the easy visibility of the resonance lines form ed especially favourable conditions. W e therefore u ndertook a quantitative stu d y of the Zeem an effect over a w ide range of field strengths, covering the full tran sitio n from weak-field coupling to strong-field coupling. W hile th e resolving pow er of an etalon can be increased by an increase of the etalon spacing, this also im plies a decrease of the free spectral range, i.e. th e range of w avenum bers of a p attern th at can be accom m odated betw een adjacent orders. W e therefore had to use tw o etalons in series. T h is device of a com pound etalon had been described by W . V. H o u sto n and by E. G ehrke and E. L au b u t had apparently never been used for spectroscopic research, perhaps because of the difficulty of phase ad ju stm en t im plying a fine control of the spacing to w ithin a small fraction of a w avelength. T h is difficulty could, how ever, be overcom e by the technique w hich Jackson had em ployed in his w ork w ith a reflection echelon (2); the etalon was enclosed in an airtig h t box, and the optical path was controlled by ad ju stm en t of the air pressure.
T h e great visual b rightness of the resonance lines of N a allowed an im pressive dem onstration for o u r colleagues at the laboratory. T h ro u g h an eyepiece at the back of the spectrograph they could observe a well resolved, yellow hyperfine d oublet and, by m oving a rheostat, slowly increase the m agnetic field and w atch the conversion of the p attern from th at of the Zeem an splitting of each of the hyperfine com ponents, to the hyperfine splitting of two Zeem an com ponents. M ore im portant, how ever, was the possibility of quantitatively com paring the m easured w avenum bers of the lines w ith those p redicted by q u an tu m m echanics over the whole range from weak-field coupling to strong-field coupling. In order to make it quite objective, Jackson m ade all the m easurem ents of the plates on the travelling m icroscope w hile I ind ep en d en tly m ade all the calculations. T h e very good agreem ent we found gave us the happy feeling of having proved q u an tu m m echanics rig h t or, in our m ore sober m om ents, that our m easurem ents and calculations had been correct.
T h e m ethod of absorption by atom ic beam s was also applied to the resonance lines of M g, Ag and Al. T h o u g h the evaporation of these elem ents, especially alum inium , required m uch higher tem peratures, the form ation of the atom ic beam was easily achieved, in the case of Al by m eans of boat-shaped crucibles m ade of tantalum . T h e resonance lines of these elem ents, how ever, are in the near ultraviolet, and this caused a m ore serious difficulty. A t th at tim e the only available films for causing partial reflection in this w avelength range consisted of alum inium , deposited by evaporation on the etalon plates, and the spectral resolution was lim ited to one-tenth of an order. It was only years later th at this restriction in the use of th e F ab ry -P ero t etalon was rem oved by the in tro d u ctio n of m u ltip le dielectric films.
In the w ork on L i, th e resonance lines of w hich are in th e red, such difficulties did n o t arise and satisfactory reso lu tio n could be achieved. W h en this w ork was p u b lish ed , w ar h ad already b een declared and all academ ic research was p u sh ed into th e b ack g ro u n d by th e events in E urope.
Jackson felt stro n g ly ab o u t w ar as a th re a t to civilized life in E u ro p e b u t he had, I believe, n ev er given his m in d to th e details o f politics or to th e questio n of how w ar could have b een avoided, an d te n d ed to see it as due to the in e p titu d e of th e politicians. In a m ood of anger, he could be h eard to announce th at, w h en w ar broke o u t, he w ould ju s t go an d live in th e U n ite d S tates, th e k in d of statem en t in ten d ed to shock those w ho d id n o t know him well enough. W h en w ar h ad actually been declared he said th a t he w ould hate to use science in th e in terest of th e w ar an d w ould rath e r take an active p a rt in the fighting th a n sit in an office or lab o rato ry as a scientist on w ar w ork.
P rofessor L in d em an n , how ever, w ith his recollections of W o rld W ar I, saw th e im p o rtan ce o f scientific w ork for th e w ar and, u rg ed by him , Jackson jo in ed a sm all g ro u p w orking for th e A d m iralty at th e C laren d o n L ab o rato ry , developing a sensitive d etecto r for m illim etre waves.
II. T h e w a r y e a r s
As th e w ar developed, Jackson increasingly felt th a t he sh o u ld be taking p art in w h at was th e n th e p resen t w ar, ra th e r th an th in k in g ab o u t the w ar after th at. It was to be th is d eterm in a tio n to jo in th e fro n t line of th e R .A .F . w hich led h im to th e po sitio n w here he could b rin g to g eth er his scientific abilities and fighting experience to m ake a u n iq u e co n trib u tio n to the w ar. L in d em an n (later L o rd C herw ell), how ever, w ould not agree to release him , and Jack so n 's wife, Pam ela, suggested th a t G ro u p C aptain E lliot (later A ir C h ief M arsh al S ir W illiam Elliot) w hom she knew , m ig h t be able to help. A t th e tim e E lliot was A ssistant S ecretary to the W ar C abinet, and was able to m en tio n th e m a tte r personally to W in sto n C h u rch ill, w ho p u t p ressu re on L in d em an n to release Jackson. H e en tered th e Royal A ir F orce and in Ju ly 1940 u n d erw en t officer train in g at w hat he called th e 'H ell of L o u g h b o ro u g h '. A ccepted as an A ir G u n n er, he passed his W ireless and G u n n e ry courses, not surprising ly being assessed as 'above average' and by F eb ru ary 1941 was on his final train in g before jo in in g a W h itley b o m b er sq u ad ro n as a w ireless o p erato r/air g u n n er w hen fate in terv en ed . A t this p eriod one of the m ajor pro b lem s facing F ig h te r C o m m an d was co u n terin g the G erm an nig h t bo m b in g offensive; th e earliest airb o rn e rad ar (A .I.) was being fitted to the B eaufighter b u t it was u nreliable and its signals w ere difficult to in terp ret, at least for the g u n n ers and radio m echanics w ho w ere the only people im m ediately available in the sq u ad ro n s concerned. T h e re was an overrid in g need to develop the team w ork betw een navigator and pilot w hich w ould lead to a successful in tercep tio n and betw een air crew , m aintenance g ro u n d crew and the scientists w ho had developed and w ould need to im prove the eq u ip m en t.
O ne idea th a t em erged at this tim e was th a t the n ig h t fighter force should be leavened by in tro d u cin g into the fro n t line a few scientists w ho w ith practical experience w ould be m ore able to u n d erstan d the p ro b lem s of th e new eq uip m en t. T h is could have been in sp ired eith er by L in d em an n or T izard , since b o th of th em had followed th e sam e course in th e previous w ar, w hen they becam e test pilots at the A ircraft and A rm am en t E xperim en tal S tatio n at M artlesh am H eath. B ut it was once again due to the interv en tio n of G ro u p C aptain E lliot w ho was shortly to com m and a S tation in F ig h te r C om m and, th a t Jackson was tran sferred in five days from B om ber C o m m an d to N o. 604 N ig h t F ig h ter S q u ad ro n in M arch 1941. It was a m ost fo rtu n ate m ove.
T h e spring of 1941 saw the peak of th e G erm an b o m b er offensive. N o. 604 S q uadron based at M id d le W allop in H am p sh ire, a station now com m anded by Elliot, was well placed to oppose those elem ents of the G erm an A ir F orce w hich had been deployed into N o rth e rn France, b u t developm ent of cooperation betw een g ro u n d rad ar control stations and fighters and betw een pilot and navigator in the B eaufighters did n ot com e easily. T h e squadron, one of th e p re-w ar auxiliary squ ad ro n s and still largely m anned by auxiliaries, was the to p -sco rin g n ig h t sq u ad ro n in F ig h ter C om m and, p artly due to the cooperation w ith a m ost expert G ro u n d C ontroller (a S qn L d r B row n) and the perform ance of some o u tstanding pilot/navigator com binations, notably J. C u n n in g h am and C. F. Raw nsley. B ut m uch rem ained to be done to tran slate the success of individuals into an operational tech n iq u e usable by the average crew and to im prove the w eapons available, w hen Jackson jo in ed his squadron.
Jackson flew as a navigator w ith the sq uadron for a full to u r, in the course of w hich he m ade some sixty operational sorties w ith various pilots, resulting in eleven com bats, five enem y destroyed, two probably destroyed and two dam aged. In th e air, he rapidly established a re p u tation as an outstanding in terp rete r of radar signals and an im pertu rb ab le crew m em ber in difficult situations. O n th e g round, he never 'pulled scientific ran k ' and was appreciated as m uch for his dedication to getting the best out of existing eq u ip m en t and people as for his w itty com pany and his often outspoken observations off d u ty on various aspects of life and the war. T w o incidents in his career in the squadron were typical; in July 1941 he offered to fly w ith a pilot (F it L t H . Speke) who was approaching the end of his to u r and had been consistently unlucky in achieving interceptions. T h is sortie resulted in the rapid destruction of tw o H einkel 111 bo m b ers. T h e second in cid en t reflects above all his quick reactions in th e air. W hile re tu rn in g early in th e m o rn in g from overnight d u ty at an o th er station, the back h atch of his B eaufighter cam e open and his suitcase, co n taining his spare clothes, fell out. L esser m en m ight have w atched its fall; Jackson at once w ent to his eq u ip m en t, took a radar fix on his position, and after suitable estim ation of the p robable trajectory of a suitcase, was able to tell the W iltsh ire police exactly w here they w ould find it. T h e suitcase was duly recovered un o p en ed , th o u g h som ew hat flattened.
In M arch 1942 Jackson, 'to u r ex p ire d ', was p osted to H ead q u arters F ig h ter C om m and, ostensibly to supervise th e train in g of radio observers (night fighter navigators). T h is was a m anifest u n d erem p lo y m en t of his talents and in fact it did n o t last long because he was soon involved in the developm ent and trials of various m eth o d s of in terferin g w ith th e G erm an n ig h t defences. Also, in the sp rin g of 1942, th e controversy over the use of 'W in T h e rights and w rongs o f the decision in A pril 1942 to w ithold W indow from B om ber C o m m an d have been m u ch discussed and th ere is no profit in reop en in g these arg u m en ts. B ut it is relevant to Jack so n 's su b seq u en t co n trib u tio n to recall th a t at the tim e of this decision, the only W indow im m ediately available was in th e form of m etal-coated p ro p a ganda leaflets w hich w ere b o th heavy and inefficient. Early in 1942, Joan C u rran (L ady C u rran ), th en w orking at T .R .E ., M alvern, had indeed show n th a t b u n d les of th in co p p er strip s (cut to the co rrect w avelength w ith her ow n kitchen scissors) w ould p ro d u ce u npleasantly effective signals on the display of a B ritish g ro u n d rad ar station. B ut no-one had yet w orked o u t th e rate at w hich W indow should be d ro p p ed to be effective against th e G erm an defences, th e o p tim u m shape and size of the W indow strips, the best m eth o d of d ro p p in g W indow from b o m bers or the problem s involved in p ro d u cin g W indow in large qu an tities to m atch the needs of B om ber C om m and. T h e evidence on w hich to base th e rate of W in d o w -d ro p p in g was to com e from A .D .I. (S cience's) p en etratio n of the G erm an n ig h t defences, u n d e r the d irection of R. V. Jones. T h e o th er aspects could only be resolved by calculations and practical trials, in w hich Jackson was to play a key p art.
In June 1942, Jackson was p u t in charge of trials to be carried out by F ig h ter C om m and in co n junction w ith T .R .E . to assess the effects of W indow on B ritish airborne and g ro u n d radars. T h e trials w ere carried out from C oltishall, an airfield in N orfolk w hich com bined th e ad vantages of a resid en t n ig h t fighter sq u ad ro n , a n earb y rad ar statio n and th e sea, into w hich W in d o w could be d ro p p ed w ith o u t security risk. H is d etach m en t of aircraft was at once n ick n am ed 'Jack so n 's A ir F a rc e ' b u t this belies th e cooperatio n w hich he received fro m 68 S q u ad ro n and th e S tation C o m m an d er, G ro u p C ap tain L ees (A ir M arsh al S ir R onald Lees); his rep u ta tio n as an o p erato r was well know n to th em . Jack so n 's initial w ork on W indo w trials against existing B ritish defences occupied m ost of his tim e from Ju n e to S ep te m b er 1942 and involved h im in som e 30 ex p erim en tal flights. H is rep o rts in Ju n e and S ep te m b er 1942 confirm ed the v u ln erab ility of o u r existing n ig h t defences to W indow and foreshadow ed som e ways by w hich th ey could be reduced, p articu larly by im proving the m eth o d of p resen ta tio n of im ages to the navigator. T w o such sets (the B ritish A .I. m ark IX and th e A m erican S C R 720) w ere already being developed, th o u g h n o t d eliberately to co u n ter W indow , w hich was not envisaged in th e ir specification. M u ch of Jack so n 's tim e in the next tw elve m o n th s was to be devoted to estab lish in g th e ir adequacy in flight trials.
As a resu lt of these trials, b o th the D irecto r G en eral of Signals (A ir V ice-M arshal T a it) and Jackson has also d raw n atten tio n to the need to w ork o u t the b est ways of usin g W in d o w by B om ber C om m and, should its use be later agreed. W o rk in g on th e results of his ow n trials, th e im p ro v em en ts m ade to th e form of W indow and increasing in fo rm atio n from A ir Intelligence, Jack so n 's first rep o rt q u an tify in g the effective use of W indow by b o m b er co m m an d against G erm an C o n tro l radars was m ade in D ecem ber 1942. T h is was follow ed in Jan u ary 1943 by an assessm ent of th e likely effects of W in d o w on G erm an n ig h t-fig h ter radar, w hich was based on Jack so n 's d ed u ctio n of its pro b ab le p e r form ance, since at th a t tim e n o th in g was know n of it except its radio frequency. D u rin g the a u tu m n of 1942, th e need to p rep are for th e effective use of W indow led to the settin g -u p of a 'W indow P an el' w hich was cen tred on the M in istry of A ircraft P ro d u ctio n , since the pro b lem was recognized to be p ro d u ctio n of W indow in the rig h t form and the very large q u antities w hich w ould u ltim ately be needed. S ir R o b ert R enw ick, th en C o n tro ller of C om m unications, held th e overall responsibility and Jackson was m ade available by the A ir M in istry to b ridge the gap betw een operations and production and to chair the panel. T h e key m em ber of R enw ick's staff in M aterial P ro d u ctio n was B. B. M u rd o ch and fears w ere expressed in some q u arters th at R enw ick had erred in p u ttin g Jackson and M u rd o ch to w ork together, since n eith er was th o u g h t to be over-endow ed w ith the quality of patience. B ut these fears proved groundless and the u n d e r standing established betw een th e tw o progressively en su red th a t W indow in q u an tity w ould be ready w hen its use was approved. T h e trials w ere to occupy m uch of Jackso n 's flying tim e for th e next tw o years, since it was necessary to establish am ong o th er things th a t bundles of W indow could B ut at th e sam e tim e he was b ecom ing increasingly involved in an o th er p ro b lem , the feasibility o f in terferin g w ith G erm an n ig h t defences, eith er by directly ja m m in g th e ir tran sm issio n s or by h o m in g on to th em . T h e ideas and th e e q u ip m en t stem m ed from th e C o u n te r-M e a su re s D ivision of T .R .E . H ow ever, the B eaufighter, w hich was used in stead of th e M o sq u ito , was lim ited in range and th e o p eratio n was less successful th a n it m ig h t otherw ise have been.
T h e first involvem ent was brief, because in D ecem b er 1942 th e first an ti-W in d o w fighter rad ar (the B ritish A .I. m ark IX ) was ready for trial and this was still one of his p rim ary tasks. T h e set was an 'S ' b an d (9 cm ) scanning radar w hich could be locked to a targ et once identified an d was installed in a B eaufighter of T .R .E . T h e im m ed iate need was to estab lish w h eth er th e lock w ould hold w hen th e targ et was th ro w in g o u t W indow . O nce again, the trials w ere carried o u t fro m C oltishall w ith Jackson as the navigator and D r D ow n in g as the T .R .E . scientist in charge of th e eq u ip m en t. Jackson m ade th irte e n flights, in th e course of w hich th ere w ere problem s w ith th e ability of th e e q u ip m en t to hold lock w hen th e targ et was th ro w in g o u t W indow . D o w n in g m odified th e set and w hen it was ready for a fu rth e r trial on 23 D ecem b er, D o w n in g asked to fly w ith Jackson to see the results of his m odifications. Jackson agreed, b u t sh o rtly before take-off it was fou n d th a t th ere was no o b serv er available to launch W indow from the targ et aircraft so Jackson said he w ould do this, w hile D ow ning operated th e set in the B eaufighter. T h e C o n tro l S tation was suitably w arned about the trials: th e resulting trag ed y is b est described in Jackson's ow n w ords: 'I heard the control o rd er tw o Spitfires to scram ble: they w ere to be ready to in tercep t an u n identified plane. I was som ew hat dism ayed at hearing this, p articu larly because th e C o n tro ller gave no indication of how far away the u n identified aircraft was, and he appeared to be ab o u t to ignore m y req u est th a t the fighters stationed at C oltishall should be kept well away from the tw o B eaufighters m aking the W indow trial. W hen we w ere over th e sea I saw one of th e Spitfires com ing tow ards us in th e m ost sinister m an n er, and at once said to S q u ad ro n L eader W in w ard on th e in terco m th a t a Spitfire was approaching us in a m an n er w hich I did n o t like. W inw ard im m ediately started a very sharp diving tu rn ; alm ost sim ultaneously we w ere h it by cannon fire from the Spitfire. A lth o u g h n eith er th e pilot n o r I w ere aw are of it, this had severed the intercom leads, so each th o u g h t the o th er had been killed, as th ere was no reply on the intercom . It seem ed to m e th a t the only th in g for m e was to bale out; b u t the tu rn was so tig h t th a t th e g was so strong th a t I could not reach m y parachute; and I had a decidedly u n p leasant w ait of about ten seconds before w hat I knew w ould be th e end; b u t I was in error; a few h u n d red feet above the w ater, the B eaufighter levelled out; I saw the fault in the in terco m and rem edied it ju s t in tim e to hear Bill W inw ard say on th e R /T " . . . and he has killed m y observer!" O u r aeroplane was dam aged so we had to re tu rn to C oltishall im m ediately; b u t as we tu rn ed , Bill W inw ard saw an aeroplane b u rn in g , on the surface of the sea; o u r fears th a t this was the o th er B eaufighter and th a t b o th the pilot and D r D ow ning had been killed w ere well fo u n d ed .'
T h e loss of D ow ning and the only p ro to ty p e A .I. m ark IX was a grievous blow w hich could well have endangered the release of W indow to B om ber C om m and. B ut fo rtunately Jackson had survived and there was a back-up fighter rad ar in the shape of the A m erican S C R 720, the prototype of w hich reached th e U .K . in late 1942 and was available for trials in a W ellington in F eb ru ary 1943. T h e trials he carried out in the W ellington satisfied Jackson th at in the presence of W indow an operator could still make an interception. B ut it rem ained to show th at it was acceptable to F ig h ter C om m and in all aspects. Because this proof was critical to the tim ing of the W indow release, Jackson used his, by now, considerable influence to see th a t the usual procedures were shortcircuited, so th at w hen the only set at th at tim e in existence was installed in a M osquito, it was at once sent to an experienced front-line u n it (the F ighter Interception U nit).
Jackson was in ch arg e o f th e trials an d flew on m an y of th e m him self. As th e sam e tim e, it w as necessary to estab lish th a t an 'av erag e' o p erato r could use th e set, as it h ad m o re co n tro ls th a n B ritish eq u ip m e n ts. O ne of th e earlier 'g u in e a -p ig s' co m m en te d on th e co m p lex ity of th e e q u ip m e n t and said th a t after his first flight he felt 'p h y sically e x h a u ste d '. Jack so n was incensed an d his sp ecu latio n s a b o u t th e p riv ate life of th e u n fo rtu n a te n av ig ato r w ere as u n c o m p lim e n ta ry as th ey w ere accu rate. B u t th e trials at F .I .U ., u n d e r Ja c k so n 's g u id an ce, estab lish ed th a t S C R 720 (later know n as A .I. m ark X ) w as n o t only W in d o w -re sista n t b u t also a firstclass ra d a r for n ig h t co m b at. T h e final o b stacle to F ig h te r C o m m a n d 's ag reem en t to th e release o f W in d o w w as th u s rem o v ed , w h en A. I. m ark X w ent on its first o p eratio n al p atro l in M ay 1943, w ith Jack so n as n av ig ato r and its availability in q u a n tity fro m A m erican sources by th e a u tu m n of 1943 already assu red .
T to n s for th e ir first raids, w hich in th e ev en t p ro v ed h ig h ly effective. D e sp ite som e a p p re h e n sion by th e A ir Staff, ex p ressed b y th e V ice-C h ief of th e A ir Staff to S ir W ilfred F reem a n in th e a u tu m n o f 1943, th e p ro d u c tio n o f W in d o w , based on th e estim ates an d p la n n in g o f th e W in d o w P anel, was able to su stain fully th e fu tu re needs of B o m b er C o m m an d and, later, th e early req u ire m e n ts of th e U .S . 8th A ir F orce. E ven before th e H a m b u rg raid th e re h ad b een som e discu ssio n ab o u t th e effectiveness of G e rm a n n ig h t fighters o p eratin g 'freelan ce' w ith o u t g ro u n d contro l. In Ju n e 1943, a G e rm a n A ir F o rce crew d efected to E n g lan d w ith a fully eq u ip p e d Ju . 88 n ig h t fig h ter an d it was at once flown against W in d o w , w ith Jackson as nav ig ato r, th ese trials con firm in g his earlier th eo retical assessm ents. It rem ain ed h ow ever to assess by n ig h t com bat trials th e effectiveness of vario u s w arn in g devices available to B om ber C o m m an d an d th e b est tactics to be used by a b o m b e r u n d e r attack.
T h e n ig h t trials w ere flow n fro m F a rn b o ro u g h w ith Jackson as navigator, and S q n L d r H artle y o f F .I.U . as pilot, against a H alifax of th e B om ber D evelopm ent U n it fitted w ith the lastest w arn in g devices. T h e b o m b er com bat aids consisted of 'M o n ica' and 'F ish p o n d s' active radars w hich gave w arning of approaches from astern and 'B oozer', a receiver th at w arned the pilot of th e b o m b er th a t it was being illu m in ated by the rad ar transm issions from a G erm an n ig h t fighter. Boozer had been developed by the C o u n term easu res G ro u p at T .R .E . and Jackson had been closely associated w ith M a rtin Ryle in this w ork. T h e acquisition of th e Ju. 88 enabled th em to test w h eth er th e sensitivity of the Boozer receiver, derived from estim ates o f th e p ro b ab le pow er of the G erm an n ig h t fighter transm issions, was correct, since if th e sensitivity was too low, th e w arning m ig h t be too late; b u t oversensitivity in a dense stream w ould result in too m any false w arnings. T h ese p relim in ary trials w ere flown in the Ju . 88 w ith Jackson as navigator, against a L an caster of T .R .E . and provided th e first confirm ation of the theoretical assessm ents.
O n the n ig h t com bat trials, th e H alifax was flown by the S q u ad ro n C o m m ander, W ing C o m m an d er P eter C rib b , w ho was well know n to Jackson th ro u g h previous trials on W indow . T h e Ju. 88 was aged and som ew hat unreliable, b u t despite this, seven n ig h t trials w ere achieved d u rin g Ju ly 1943. T h e results p ro d u ced a full assessm ent of th e capa bilities of th e Ju. 88 as a n ig h t fighter, m u ch tactical advice to B om ber C o m m and and the outlin e of tactics w hich w ere p u t to good effect w hen o u r nig h t fighters later took th e offensive to the enem y defences.
F lying an unescorted enem y aircraft at n ig h t over E ngland in 1943 presented some problem s. O n one occasion the Ju. 88 intercep ted a stream of out-going bo m b ers instead of its designated H alifax target and th en had a radio failure w hich left it am ong th e b om bers w ith o u t navigating aids. Jackson displayed his usual calm ness un til the p roblem had been resolved and th e aircraft safely landed at its ap pointed base; once on the ground, his in stru ctio n s on the fu tu re co nduct of these trials were b o th apposite and forceful. D u rin g the next tw elve m o n th s Jack so n 's log book reflected his increasing involvem ent w ith trials of m any aspects of the radio w ar. A p art from continuing tests of new form s and applications of W indow , there w ere trials of a variety of new hom ing and ja m m in g devices, verification of the p ro duction stand ard of A. I. m ark X and proving of radar in Firefly aircraft for the F leet A ir A rm . A t the peak of his activity he was flying 40 to 50 hours a m onth, in addition to his w ork at T .R .E ., at F ig h ter C om m and and on the W indow Panel at M .A .P . As D -D ay approached, this activity intensified since the discharge of W indow at a high rate from relatively small num bers of aircraft was an integral and successful p art of the radio deception plan for the invasion.
T h e success of the invasion b ro u g h t no m itigation of the radio war. T h e G erm ans continued to diversify th eir frequencies, to overcom e our counterm easures and the pro d u ctio n and p ro p er dissem ination of the longer strips of W indow needed presented m ore problem s. T h ere were dow n th e n ex t day. As we w alked up to th e aircraft th e freq u en cy discrepan cy becam e only too clear-th e dipoles h ad b een sh o rten ed by fitting loading coils-an ex p lan atio n w hich I sh o u ld have th o u g h t of. D . A. J. started w ith th e ra d a r o p e ra to r's p o sitio n w hile I w orked back from th e aerials. U n lik e th e im m acu late en g rav ed labels n o rm al on G erm an rad ar e q u ip m en t, som e of th e u n its w ere p ain ted w ith a cru d e " 5" . F u rth e r exam in atio n show ed th a t it was only those u n its w hich w ere related to th e o p eratin g freq u en cy w hich w ere so m arked. O ver lunch we su rm ised th a t w ith th e ir in creasing aw areness of ja m m in g th ey w ere p la n n in g to use a range of freq u en cies-an d th a t they w ould p ro b ab ly sp read eith er side of th e o rig in al design-i.e. we m ig h t expect 4 on low er an d 4 on h ig h e r frequencies. 'By m aking som e fu rth e r rash assu m p tio n s a b o u t how far you could readily sp read the freq u en cies we decid ed w h at b an d n eed ed to be jam m ed . (In fact th e G erm an s h ad p lan n ed a w id er sp read , b u t experienced difficulties w ith th e ex trem e frequencies, an d o u r guess was not far w rong.) T h is en ab led m y g ro u p to design e q u ip m en t and aerials for the F o rtress aircraft of 100 G ro u p -th e special G ro u p set up in B om ber C o m m an d for co u n ter-m easu res. W e h ad to m o u n t th e six aerials on th e w ings-space on th e fuselage was ru n n in g out.
'A t th e sam e tim e D erek Jackson h ad fo u n d , in ad d itio n to the new radar, a separate in d icato r u n it w hich tu rn e d o u t to be even m ore om inous-a device for h o m in g o n to M onica, th e tail-w arn in g rad ar fitted to B om ber C o m m an d aircraft th e p rev io u s s u m m e r.' T h is called into qu estio n th e in teg rity of 'M o n ica', th e device w hich had been developed by T .R .E ., tested against th e earlier version of th e Ju . 88 and fitted to all aircraft of B om ber C o m m an d . P relim in ary trials w ith the new Ju. 88 confirm ed th a t a p o ten tial m enace existed and Jackson was able to persuade B om ber C o m m an d to stage a m ass trial involving a h u n d re d bom bers, w ith Jackson o p eratin g the Ju. 88 from F arn b o ro u g h . R esults w ere conclusive and 'M o n ica' was at once rem oved from all aircraft of B om ber C o m m an d , to th e discom fiture of the G erm an N ig h t F ig h te r F orce. As th e C h ief Signals Officer of L uftflo tte R eich (G en eral B oner) sub seq u en tly said, 'All tran sm issio n s su d d en ly ceased'. It had been for the G erm an A ir F orce a m ost useful source of raid p lo ttin g , b u t this p o in t did n o t em erge u n til after M ay 1945, w hen a series of exercises (Exercise P o st-M o rtem s) w ere flown against th e G erm an defences w hich h ad been kept in tact and m an n ed after th e su rren d er. Jackson h im self was involved in the exam ination of cap tu red eq u ip m en t, b u t his w ar service h ad reached its logical conclusion.
S uch was Jack so n 's w ar, in th e course o f w hich he flew a total of eleven h u n d re d ho u rs on operatio n s and trials, w ith tw o h u n d re d different pilots.
R arely was he given a choice of p ilot and on o th er occasions he always accepted the designated p ilot an d captain of th e aircraft w ith o u t question. D espite his key position and his qualifications, he regarded this as an essential p art of th e discipline of an R .A .F . navigator, feeling th a t if he did n o t observe this, his u n iq u e position as the link betw een the o perators and th e scientists w ould be suspect. H e was, how ever, conscious of the risks he ran. R eading th e text of one of his citations for a decoration, he co m m ented acidly th a t 'it d o esn 't say an y th in g ab o u t b rav ery '. B ut, to those w ho knew him th en , th a t qu ality was never in question.
I I I . L i f e a n d w o r k a f t e r t h e w a r
A t th e end of th e w ar, Jackson had th e rank of W ing C om m ander, and he was h o n oured by the aw ards of the D .F .C ., A .F .C . and th e O .B .E. for valour, also by being m ade an Officer of the L egion of M erit (U .S .A .). H e had gained the respect, adm iratio n and frien d sh ip of m any w ho had seen h im in action. In 1947 his co n trib u tio n s to physics w ere acknow ledged by his election to the Fellow ship of the Royal Society. O ne m ight have expected th a t Jackson w ould now re tu rn to the kind of life he had led before the w ar, and he m u st have considered this him self for a tim e. H e rode again in the G ran d N ational as m en tio n ed in p art I. Also in the new C larendon L aboratory build in g he took p art in planning the m ove into th e spectroscopy room s from th e tem p o rary w artim e accom m odation. H ow ever, he did not settle dow n to research w ork and to th e old life in E ngland. O ne can only guess at th e causes of this, guided by the opinion of those who were close to him at the tim e. T h e em otional stresses of his intense w artim e activities appear to have played a p art, b u t m ore im p o rta n t w ere the political d ev elo p m en ts after th e w ar. E ven before th a t tim e, in the later stages of th e w ar, political ten sio n s h ad nev er b een q u ite absent, as illu strated by th e follow ing o ccu rren ce. In 1940, d u rin g the scare caused by the invasion of F ran ce, S ir O sw ald and L ad y M osley, a sister of Pam ela Jackson, h ad b een in tern ed . W h en they w ere released in N o v em b er 1943, D erek Jackson im m ed iately offered th e m th e h o sp i tality of R ignell H o u se u n til th ey co u ld m ake arran g em en ts for a new hom e. B ut h ard ly h ad th ey arriv ed w h en th e H o m e S ecretary , H e rb e rt M o rriso n , telep h o n ed an d d em an d ed th e ir im m ed iate d e p a rtu re for security reasons, so th a t th ey w o u ld n o t stay in th e sam e house as Jackson w ho was involved in w ar w ork. T h e re p o rts of th is telep h o n e co n v er sation differ in details b u t obviously th e insisten ce on ap p ly in g som e by th e n o u td a ted rules greatly in fu riated Jackson. In essence, he said th a t he, as a m e m b er of th e arm ed forces, w ould n o t take o rd ers fro m a civilian. H e also ap p ears to have said: 'W ell, M r H o m e S ecretary , w hen you have w on th e D .F .C ., th e A .F .C . an d th e O .B .E . fo r valour, you can speak to m e ag ain .' E v en tu ally w hen th e d u st h ad settled , th e M osleys w ere allow ed to stay at least for a w hile.
T h e sw ing of p u b lic o p in io n to th e left, after th e en d of th e w ar, b ro u g h t a L a b o u r g o v ern m e n t in to po w er an d led to levels of incom e tax w hich, for Jackson, cam e close to a confiscation of his en tire incom e. H e th o u g h t this to be a p o o r rew ard for hav in g fo u g h t an d risked his life m any tim es in th e w ar an d he resen te d th e general tre n d to w ard s 'soaking th e ric h '. H av in g m oney m e an t for h im th e freed o m o f b eing able to follow his ow n in terests, to b u y th e in stru m e n ts n eed ed for his scientific w ork, and to acq u ire objects o f art an d even h orses, a su b ject of lasting in terest to him . B u t he also u sed his m oney for su p p o rtin g causes he approved of, th o u g h he n ev er m ade any show of this. A p art fro m several g ran ts to the u n iv ersity fo r th e benefit of w ork at th e C laren d o n L ab o rato ry , he m ad e a su b stan tial c o n trib u tio n to th e cost of th e large spectroscope w hich was b u ilt in 1954 in th e N o rth T o w e r of th e O xford O bservatory. If he h ad stayed in E n g lan d , tax atio n w o u ld have forced him to n arrow th e range of his activities an d in terests. H e once expressed his feelings in his concise, d irec t way: 'at th e cost of -, 000 p e r year, I find th e privilege of bein g allow ed to w ork at O x ford ra th e r too expensive', w here --stan d s for a hig h tw o -d ig it n u m b e r. F o r any one w ho knew Jackson, such lig h t-h e a rte d statem en ts could n o t disguise th e fact th a t the decision to leave E n g lan d m u st have b een a very h ard one to take.
In 1947 D erek and Pam ela Jackson m oved to T u llam ain e C astle in Eire. F ro m th en on, w h atev er th e causes m ay have been, th e course of D erek Jack so n 's life becam e ra th e r u n settled and restless for m any years. W hile in E ire, he h ad som e contacts w ith th e D u n sin k O b serv ato ry in D u b lin . In F eb ru ary 1952 he w ent to K h a rto u m to take exposures of the eclipse w ith a F ab ry -P ero t etalon, th e plates of w hich had been silvercoated at th e C laren d o n L ab o rato ry , w here he collected th em at one of his rare visits.
In th e late 1940s and in th e 1950s he w en t repeatedly to C olom bus, O hio as a visiting professo r at th e S tate U niv ersity . H e w orked th ere w ith P rofessor H . N ielsen an d took p a rt in the dev elo p m en t of in frared F ab ry -P ero t in terferom eters; som e of this w ork was later p u b lish ed (40) . H e travelled m uch in E u ro p e and A m erica in these years, and his relations w ith colleagues and frien d s in O xford becam e inevitably m ore rem ote by lack of contact. O nly m in o r p u b licatio n s app eared at th a t tim e (24-26).
T h e m arriage to P am ela was dissolved in 1951, and in th e sam e year he m a rried Jan etta W oolley; they had one d au g h ter, Rose Jan etta. T h o u g h this m arriage was dissolved in 1956, D e re k 's relation w ith his d au g h ter Rose rem ained very close u n til his death. In 1957 he m arried C onsuelo R egina M aria, d au g h ter o f W . S. E yre and w idow of P rince E rn st R atib o r zu H ohenlohe S ch illin g sfu erst.
In ab o u t 1952 Jackson received an inv itatio n from P rofessor P. Jacq u in o t to w ork at his spectroscopy lab o rato ry at Bellevue, a research lab oratory su p p o rte d by th e C .N .R .S . Since th e en d of th e w ar, friendly personal and scientific relations h ad developed betw een th e spectroscopy g roup at the C laren d o n L ab o ra to ry and P rofessor Jacq u in o t and his colleagues at this 'L ab o ra to ire A im e C o tto n ', th e n at Bellevue, later tran sferred to O rsay. Since Jack so n 's em ig ratio n had necessarily reduced his contacts w ith physics in O xford to rare an d sh o rt visits, he gladly accepted this offer of P rofessor J a c q u in o t's th a t was to m ake him again a m em b er of a com m u n ity of active physicists. C o m p ared w ith th e p rew ar C larendon L ab o rato ry it was a larger co m m u n ity , of a w ide spread of ages. As a 'ch erch eu r fib re', he h ad no duties of lectu rin g or teaching, and he was able to keep m any of his in terests outside science. T h o u g h such facts w ere b o u n d to set him a little ap art from the others, his personal relations w ere excellent th ro u g h o u t these alm ost 30 years of his w ork at the L ab o rato ire A im e C o tto n , relations varying from real friendship w ith som e of the older colleagues to m ore d istan t respect and ad m iratio n from th e young. H e w orked often alone, b u t at tim es w ith a younger colleague.
In the first years at Bellevue Jackson used m eth o d s fam iliar to him , the F ab ry -P erot etalon w ith p h o to g rap h ic detection of th e fringes, and fight absorption by atom ic beam s. H e applied these to In and G a, m ainly m easuring hyperfine stru ctu re s and d eterm in in g m agnetic and electric q u ad ru p o le splitting factors for energy levels, w ith occasional d e te r m inations of isotope shifts. By ad o pting the technique of depositing m ultiple dielectric films on the etalon plates, a m ethod then already w idely used, he extended this research into th e violet and ultraviolet. T h e m ethod of absorption of fight by atom ic beam s becom es difficult or im possible for sam ples available in very sm all quantities, and in his attem p ts to stu d y stru c tu re s in th e rare isotope 113 of in d iu m , he explored th is lim itation: w ith 150 m g o f a sam ple en rich ed in th is isotope, he found it ju s t possible to p ro d u ce satisfactory ab so rp tio n , b u t only for low collim ation.
O ne year after th e p u b licatio n of th is w ork P ro fesso r P. C onnes, at th e sam e laboratory, in v en ted an en tirely new device, th e spherical F ab ry -P ero t in terfero m eter. C o m p a red w ith th e classical etalon w ith plane surfaces it gives a h ig h e r lig h t-g ath erin g po w er fo r very h ig h o rd ers of interference. Jackson realized th a t th is C o n n es in terfero m eter offered a w ay of en h an cin g th e ab so rp tio n ; if th e atom ic b eam is m ad e to cross th e light beam inside th e etalon, th e m u ltip le passage of th e lig h t th ro u g h th e beam allows a m u ch sm aller p article d en sity in th e beam to be used. T h o u g h this m u ltip licatio n effect could in p rin cip le also be achieved in th e classical etalon, th is w o u ld be m u c h m o re difficult in practice. Jack so n 's p ap er (37) gives a full acco u n t of th e te ch n iq u es o f u sin g th e spherical etalon in th is way.
T h e p h o to g rap h ic m e th o d of m e asu rin g fringe spacings, w hich Jackson had exclusively used u n til th en , is n o t applicable to th e spherical etalon, so th a t he had to ad o p t th e te ch n iq u e of p h o to electric reco rd in g of th e in ten sity in th e cen tre of th e p a tte rn as fu n ctio n of th e etalon spacing, a te ch n iq u e by th e n w idely used for th e p lan e etalon. T h e elem en t to w hich Jackson and D u o n g H o n g T u a n ap p lied th e m e th o d of a spherical etalon w ith in tern al atom ic beam was b a riu m of w h ich th ey stu d ied b o th hyperfine stru c tu re s an d isotope shifts.
T h e m e asu re m en t o f isotope shifts h ad becom e of in creasing in terest for optical spectro sco p ists on acco u n t of its co n n ectio n w ith th e charge d istrib u tio n in nuclei. In co n tra st to d eterm in a tio n s o f n u clear spins and m agnetic and electric m o m en ts fro m h y perfine stru c tu re s, th e isotope shift provides in fo rm atio n on freq u en cy differences of w hich each relates to tw o different atom s, an in fo rm atio n n o t accessible to d irect m e asu re m e n t by rad io freq u en cy m eth o d s. B arium , w ith its five even and tw o od d isotopes, pro v id ed an in terestin g exam ple. Jack so n 's m eth o d of co m b in ing th e lig h t-ab so rp tio n w ith th e use o f a spherical etalon p ro v ed to be a valuable advance of th e atom ic beam ab so rp tio n te ch n iq u e for th e stu d y of th e tw o odd isotopes and th e ir hyperfine stru c tu re . F o r th e ra re r of th e even isotopes, how ever, he h ad to fall back on th e use o f conventional light sources, w ith highly en rich ed sam ples of isotopes. In th e atom ic beam experim en ts in Ba, Jackson and D u o n g H o n g T u a n h ad p ro b ab ly com e close to th e lim it of th e p re-laser ab so rp tio n tech n iq u es. A specially in terestin g resu lt of th e ir w ork is th e discovery of th e m ark ed difference of the shifts betw een the tw o heaviest pairs of isotopes, ind icatin g the effect of th e 'm agic n u m b e r' 82 of n eu tro n s in Ba 138. In 1966, Jackson was h o n o u red for his research w ork at th e A im e C o tto n L ab o rato ry by being m ade a C hevalier de la L egion d 'H o n n eu r.
In 1959 Jack so n 's m arriage w ith C onsuelo R egina h ad been dissolved; in 1966 he m arried B arbara Skelton, b u t this m arriage was dissolved after only about one year. In 1968 he m arried M arie C h ristin e, d au g h ter of B aron G eorges Reille. She was a young w idow , w ith tw o d au g h ters from h er first h u sb an d . It tu rn e d o u t to be a very h appy m arriage; they had m any in terests in com m on, am ong th e m the love o f horses and the in terest in th eir pedigrees. She respected his u n ab ated in terest in atom ic spectroscopy, and the eq u ip m en t for accurate m easu rem en t of his p h o to g rap h ic plates invaded even th e ir hom e in L ausanne.
A t th e A im e C o tto n L ab o rato ry he th en w orked p artly w ith a young colleague, M . C. C oulom be, and p artly by him self. M o st of his w ork now dealt w ith xenon, later also k ry p to n . In th e tw o odd isotopes of X e he m easured a large n u m b e r of hyperfine stru ctu re s, w ith sam ples enriched in each one isotope; the m ain results are values of the sp littin g constants A and B of the individual levels.
O f p articu lar in terest are th e system atic m easu rem en ts of isotope shifts in all of th e seven even isotopes of X e, by m eans of sam ples of isotopic p u rities from 91 to 98% . O w ing to this high en rich m en t conventional discharge sources could be used successfully. By m eans of K ing plots, the m ass effects w ere estim ated, th u s allow ing the field shifts to be d e te r m ined. T h e results w ere accurate enough to indicate definite tren d s in th e variation of field shifts from pair to p air of even isotopes u p to X e 136, and th u s up to the 'm agic' n eu tro n n u m b e r N = 82.
In collaboration w ith D r J. B auche a p aram etric study of th e isotope shifts in xenon was also m ade. S im ilar m easu rem en ts in k ry p to n show ed isotope shifts due p red o m in an tly to m ass effects.
W ith the exception of the ex perim ents w ith spherical etalons, w ith an internally m o u n ted atom ic beam of bariu m , Jackson used p h otographic m ethods of spectroscopy th ro u g h o u t, ap p aren tly avoiding the p h o to electric scanning techniques, th o u g h these w ere used extensively at the A im e C otton L aboratory. O f som e of Jack so n 's researches one m ig h t ask if he could not have achieved th e results w ith less effort, or slightly higher accuracy, by such techniques. T h e pro b ab le answ er is: yes, b u t he w ould n ot have enjoyed it so m uch. H e loved the directness of optical m ethods, looking at spectral lines directly-or at least at th eir photographic im ages-and m easuring th e ir spacings as accurately as-or even m ore accurately th an -anyone else could have done. In the photoelectric scanning, the m achine does it all for you, supplying you w ith the digitized result or feeding it directly into a co m p u ter b u t, to Jackson at least, the continuing challenge of skill and ju d g em en t w ould have gone. It was a som ew hat sim ilar challenge he had enjoyed in his earlier activities, riding in a steeplechase or acting as o b serv er-g u n n er in a night-fighter. If it was speed of reaction and daring in w hich he excelled in his tw enties and thirties, it was tenacity and m eticulous precision in his sixties and seventies w hen he spent long hours m easuring spectral lines on the trav ellin g m icro sco p e in P aris or L au san n e , even d u rin g his illness in his last year.
A fter th e en d of th e w ar, th e need o f co n tacts b etw een th e scientists of th e d ifferent E u ro p ea n co u n tries was increasin g ly felt, an d in tern atio n al conferences in ato m ic physics w ere o rg an ized . O ne of th e first was th e Z eem an C ong ress in A m ste rd a m in 1946 w h ere Jackson p resen te d a review of th e w ork w ith ato m ic b eam a b so rp tio n in O xfo rd . T w o spectroscopic co n feren ces w ere h eld in P aris, in 1957 an d 1969. It is specially th e la tte r th a t w ill be re m e m b e re d by m any sp ectro sco p ists; a long and very h o t day of m eetin g s in th e lectu re ro o m w as follow ed by an evening recep tio n at th e H o tel C rillo n to w h ich all conference m em b ers w ere in v ited an d enjoyed Ja c k so n 's g en ero u s h o sp ita lity in a spacious, airy room w ith a b alcony o v erlooking th e Place de la C o n co rd e. It was also th e first o f a seq u en ce of co n feren ces o rg an ized b y th e E u ro p ean G ro u p for A to m ic S p ectro sco p y . T h e y are still b ein g h eld periodically an d know n as E G A S co nferences. Jack so n often a tte n d e d th em , co n trib u tin g actively by giving p ap ers an d tak in g p a rt in discussions, an d he becam e a w ell kn o w n an d w ell liked figure th ere.
A t th e E G A S m e etin g at L iege in Ju ly 1982, D r A n n e T h o rn e p aid a w arm trib u te to Jack so n by an ad d ress e n d in g w ith th e w ords: 'In h im we m o u rn th e passin g of a g reat E u ro p e a n sp e c tro sc o p ist'.
S om e tro u b le s of circ u latio n w h ich Jack so n h ad recen tly ex p erien ced in one leg becam e so serious th a t he h ad to u n d e rg o a severe o p eratio n in th e a u tu m n 1981. A fter som e w eeks of ap p a re n t, slow, recovery at his h o m e in L au san n e , u n d e r th e care of his w ife M arie C h ristin e an d his d a u g h te r R ose, his c o n d itio n w o rsen ed again, an d he d ied on 20 F eb ru a ry 1982.
T h e p h o to g ra p h re p ro d u c e d in th e fro n tisp iece was taken in 1953.
T h e au th o rs are in d e b te d to S ir M a rtin R yle, F .R .S ., for his co n trib u tio n to p a rt I I , an d to o th e rs w ho also sh ared w artim e experiences w ith D erek Jackson: A ir V ice-M arsh al E. D . C rew , A ir C o m m o d o re R. A. C h ish o lm , G ro u p C ap tain J. C u n n in g h a m an d L ad y C u rran . T h e y also w ish to acknow ledge all th e valuable help given in discussions and le tters by th e H o n . M rs P am ela Jackson, M rs M arie C h ristin e Jackson and M iss Rose Jackson. M u c h h elp an d advice cam e fro m P rofessor P ierre Jacq u in o t, P ro fesso r Jean Blaise an d P ro fesso r T . G . D au n t. D r and M rs A. J. C ro ft kin d ly p ro v id ed access to tap e reco rd in g s taken in L au san n e d u rin g Jack so n 's tim e of ill-h ealth . F o r p erm issio n to qu o te from letters th ey are in d e b ted to th e D u k e of D ev o n sh ire and to L ady M osley. 
Derek Ainslie Jackson

